Abstract-We describe a method for the measurement of visual discrimination between simple patterns. The target to be discriminated is embedded in a background consisting of multiple, randomly positioned but identical elements, and is distinguished by a single parameter such as magnification or relative rotation. The positions of the target and background elements are varied randomly between presentations and discrimination for different values of the target parameter is measured in terms of the time taken for detection of the target. Using this method, we have studied discrimination of rotation and of magnification for simple pattern elements such as lines, triangles and squares. The results for rotation discrimination are interpreted as evidence for the activity of two discrimination mechanisms, one sensitive to the orientation of the lines from which the pattern elements are constructed and the other to the orientation of the pattern element relative to the visual field.
INTRODUCTION
This paper describes a method for quantitative assessment of visual performance in the discrimination of simple geometric patterns which differ from each other by a single parameter value. We are concerned with the visual processing which contributes to such discrimination rather than with the perceptual aspects of pattern recognition, but the method developed for the investigation is related to those used in some studies of visual perception (e.g., Foster, 1984) . Spatial properties of single neurones in the visual pathways are represented by the receptive field which corresponds to the area of the retina within which change in illumination produces a change in electrophysiological activity. The majority of ganglion cells in the cat and primate retina have circular receptive fields with centre and surround antagonistic regions, and this is a characteristic of all neurones which project to the primate lateral geniculate nucleus (e.g., Stone, 1983) . Such ganglion cells are selectively sensitive to localized variation in the contrast of the retinal image and are classified as 'on' or 'off' depending on whether they respond to a local spot stimulus at the onset or cessation of light stimulation respectively. At the cortical level, many neurones in visual area VI, the striate cortex, possess elongated receptive fields and are selectively sensitive to bar or edge shaped light stimuli, orientated to within some 20 deg of the receptive field axis (Hubel and Wiesel, 1962, 1968) . Other neurones in area VI have non-orientated receptive fields (Schiller et al., 1976) and in contrast to most orientation selective responses, are frequently colour coded and are monocularly driven (Gouras, 1974) . Psychophysically, * Present address: Department of Physics, University of Jos, Jos, Nigeria †To whom reprint requests should be addressed ‡Present address: British Telecom International, Holborn Centre, 120 Holborn, London ECIN 2TE, UK the predominant use of grating and bar-shaped stimuli in the investigation of human visual function has concentrated attention on orientation sensitive responses. Adaptation experiments employing 1-D linear gratings provide clear evidence of orientation sensitive response mechanisms, which are binocularly driven, respond to specific barwidths and process separately the positive and negative contrast components of the retinal image (Blakemore and Campbell, 1969; Maudarbocus and Ruddock, 1973; Burton et al., 1977; De Valois, 1977) . Adaptation experiments also reveal nonorientation sensitive mechanisms which are selectively responsive to spots of light and are monocularly driven (Naghshineh and Ruddock, 1978) . Other non-orientation sensitive mechanisms which are distinguishable from the adaptation mechanisms have been revealed by masking experiments (Barbur and Ruddock, 1980; Holliday and Ruddock, 1983) . Thus visual mechanisms sensitive to local variations in contrast (spots) or to elongated patterns (bars or edges) have been established by a variety of methods, and the processing of retinal images by such mechanisms has been subject to extensive theoretical analysis (Marr, 1982) .
In our studies, we set out to obtain measurements on geometrical patterns constructed from spots and bars, in order to examine experimentally the visual processing of such images. In order to obtain measurable discrimination responses, we have used a 'noise' pattern consisting of multiple, identical elements, into which the target is embedded (see Fig. 1 ). Briefly presented, multiple element stimuli have been adopted by Julesz (1980 Julesz ( , 1981 in the study of pre-attentive discrimination, but in our experiments, the subjects scanned the field in order to detect a single target; thus other response mechanisms may be involved. Some of the stimuli used in this investigation display perceptual instability of the kind exploited in the study of perceptual categorization, as revealed by the grouping of visual images (Attneave, 1968; Olson and Attneave, 1970; Beck, 1972; Beck and Ambler, 1972) , and this effect is considered in relation to our results. 
